Introduction
============

Immune checkpoint inhibitors (ICIs) can lead to various immune-related adverse events (irAEs) such as interstitial lung disease, thyroid dysfunction, colitis, and type 1 diabetes mellitus. Among all irAEs, renal dysfunction is relatively rare ([@B1]). The recurrence rate of irAEs was 39-71.4% when ICIs were readministered to patients who discontinued the use of ICIs because of irAEs ([@B2]-[@B5]). There are few reports on the safety and efficacy of programmed cell death-ligand 1 antibody (anti-PD-L1) in patients who discontinued the use of programmed cell death-1 antibody (anti-PD-1) because of irAEs.

We herein report a patient with non-small-cell lung cancer (NSCLC) who developed tubulointerstitial nephritis due to anti-PD-1 (pembrolizumab), which was successfully treated with anti-PD-L1 (atezolizumab).

Case Report
===========

The patient was a 75-year-old man who visited our hospital with back pain. He was an ex-smoker (Brinkman index of 2,200) and had been exposed to asbestos. He was diagnosed with lung adenocarcinoma (T1bN3M1b, stage IV) with pulmonary, brain, pancreatic, and bone metastases. A molecular examination of the tumor revealed wild-type epidermal growth factor receptor gene but no rearrangement of the anaplastic lymphoma kinase fusion gene. Following stereotactic radiation therapy for brain metastasis, he received four cycles of carboplatin and pemetrexed. However, the disease progressed after three cycles of pemetrexed. Because the PD-L1 tumor proportion score according to PD-L1 IHC 22C3 pharmDx was 25-49%, pembrolizumab was administered as the second-line therapy. The tumor decreased significantly in size after four cycles of pembrolizumab ([Fig. 1](#g001){ref-type="fig"}).

![Computed tomography before pembrolizumab administration (A, B) and after four cycles of pembrolizumab administration (C, D). The primary lesion size in the left upper lobes and pulmonary metastases was significantly reduced.](1349-7235-59-1639-g001){#g001}

After 4 cycles of pembrolizumab, his serum creatinine level increased from 0.75 to 1.5 mg/dL. He also received rabeprazole sodium, a proton pump inhibitor (PPI), for 11 months. Serum antinuclear and antineutrophil cytoplasmic antibodies were negative. Negative results were obtained for urinary protein and fecal occult blood; microscopically, there were 1-4 white blood cells/high-power field. Urinary protein/creatinine ratio was 0.17 g/g creatinine. The N-Acetyl-beta-D-glucosaminidase activity and beta-2 microglobulin levels were 7.1 IU/L and 1,800 μg/L, respectively. The serum creatinine level worsened to 2.09 mg/dL \[grade 2 acute kidney injury (AKI), as evaluated by the Common Terminology Criteria for Adverse Events version 4\] despite pembrolizumab discontinuation. Thereafter, a renal biopsy was performed. The pathological specimen contained 10 glomeruli, only 1 of which showed global sclerosis. The other glomeruli were almost normal, without mesangial cell proliferation, basement membrane change, or endocapillary proliferation ([Fig. 2](#g002){ref-type="fig"}). Glomerular deposition of immunoglobulin (Ig) G, IgA, IgM, C3, C4, C1q, or fibrinogen was not observed upon immunofluorescence staining (data not shown). Thus, tubulointerstitial nephritis was confirmed. Following prednisolone (30 mg) administration, renal function improved, and the dose of prednisolone was tapered. However, the serum creatinine level increased after prednisolone interruption; therefore, 5 mg prednisolone was readministered and maintained ([Fig. 3](#g003){ref-type="fig"}). Because lung cancer progressed 11 months after the last pembrolizumab administration, atezolizumab was administered as the third-line therapy. With the maintenance of the prednisolone dose (5 mg), the serum creatinine level was maintained at \<1.0 mg/dL; no other irAEs were observed. Lung cancer did not progress for \>15 months after atezolizumab administration ([Fig. 4](#g004){ref-type="fig"}).

![Hematoxylin and Eosin staining (A, B) and periodic acid-Schiff staining (C) of a right kidney specimen. Infiltration of numerous lymphocytes and histiocytes into the stroma and partly into the tubule (A, B) without a glomerular lesion (C) was observed.](1349-7235-59-1639-g002){#g002}

![Clinical course of the patient. Cre: creatinine](1349-7235-59-1639-g003){#g003}

![Computed tomography at the time of pembrolizumab discontinuation (A), before atezolizumab administration (B), and 14 months after atezolizumab administration (C). The pulmonary lesion size in the right middle lobes was significantly reduced after atezolizumab administration.](1349-7235-59-1639-g004){#g004}

Discussion
==========

We encountered a case of NSCLC with biopsy-proven tubulointerstitial nephritis due to pembrolizumab. He was successfully treated with atezolizumab under prednisolone maintenance.

In a pooled analysis of 3,695 patients treated with ICIs, the incidence of ICI-associated AKI was 2.2% for any grade and 0.7% for or grades ≥3. AKI was more common (any grade, 4.9%; above grade 3, 1.7%) in patients receiving combination therapy with ipilimumab and nivolumab than in those receiving ICI monotherapy ([@B6]). While the spectrum of renal irAEs in patients receiving ICIs is broad, the majority of patients are diagnosed with tubulointerstitial nephritis based on a biopsy specimen. Other drugs, such as PPIs and nonsteroidal anti-inflammatory drugs, can also lead to tubulointerstitial nephritis. In the present case, PPI use may have been associated with tubulointerstitial nephritis development due to ICI, as reported previously ([@B7]). Other renal irAEs include antinuclear cytoplasmic antibody-associated diseases, lupus nephritis, and podocytopathy ([@B8]-[@B10]). In 12 patients treated with pembrolizumab that caused AKI, 4 with acute interstitial nephritis (AIN) and 5 with acute tubular necrosis (ATN) were pathologically diagnosed ([@B11]). It is important to differentiate between cases of AIN and ATN because AIN, but not ATN, often requires corticosteroid therapy. It is difficult to differentiate AIN from ATN based on clinical features alone; therefore, a renal biopsy is required to determine the exact etiology of ICI-associated AKI.

A previous report noted a trend toward a higher recurrence rate following the development of a more severe initial irAE and toward more frequent recurrence in patients treated with corticosteroids following the initial irAEs ([@B4]). In the present case, because the serum creatinine level increased again after corticosteroid discontinuation, ICI was readministered with a low-dose corticosteroid, and an anticancer effect was achieved without the recurrence of any irAEs over a long period. While there are concerns that corticosteroid (particularly \>10 mg prednisone) use may attenuate the effects of ICIs ([@B12]), it was recently reported that corticosteroid use for cancer-unrelated indications did not attenuate the effects of ICIs ([@B13]). In the present case, tubulointerstitial nephritis was not lethal and was well controlled with 5 mg prednisolone; therefore, we decided to readminister ICIs.

Some studies have shown that treatment outcomes were similar between the readministration and discontinuation cohorts among patients with NSCLC who showed an early objective response prior to the development of a severe irAE ([@B3],[@B5]). We switched the ICI from pembrolizumab (an anti-PD-1) to atezolizumab (an anti-PD-L1). Anti-PD-L1 inhibits the PD-1/PD-L1 and B7.1/PD-L1 pathways, promoting the binding of CD28 expressed on T cells to B7.1 expressed on antigen-presenting cells ([@B14],[@B15]). In the priming phase, anti-PD-L1 may also promote T-cell priming and activation more strongly than anti-PD-1 ([@B14],[@B15]). Furthermore, in previous studies, patients were rechallenged with the ICIs used in the initial treatment that had induced irAEs ([@B3],[@B5]). Switching from anti-PD-1 to anti-PD-L1 might be suitable in terms of an improved efficacy and safety.

In conclusion, we reported a patient with NSCLC who developed tubulointerstitial nephritis due to pembrolizumab administration but was successfully treated with atezolizumab administration. Anti-PD-L1 administration to patients who respond to anti-PD-1 but whose treatment is discontinued because of irAEs might be efficacious and safe under maintenance therapy with corticosteroids.
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